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PROFITABLE DAIRYING depends upon anan ample year-round supply of good, cheap
feed. The best and cheapest feed for a dairy
cow is good permanent pasture ... the kind that
enables a cow to get all she wants in about two
hours of grazing. Many pastures require the
cow to graze all day to get enough grass to fill
her stomach. Where this condition exists, most
of the feed nutrients the cow gets from the
grass are used to furnish energy to walk around
to graze and little is left for milk production.
In addition to grazing, a cow needs enough hay
and silage to keep her well filled every day of
the year. Since she cannot get enough of the
milk making elements from a stomach full of
the best grass to produce much milk, she must
have concentrate feeds to supply the extra nu-
trients needed.
A milk cow needs shade in warm weather
and protection from cold in bad weather. Also
the cow needs an abundant supply of fresh,
clean, cool water in summer and fresh, clean,
warm water in winter. Pasture, shade, and
water should be located so that the cow will
not have to do much walking to get from one
to the other.
Have Permanent and Temp'orary
Pastures
To have good permanent pastures, it is
necessary not to overgraze. Give the grass a
chance to grow and make seed so that the
ground will have a better grass cover. This
will also help choke out weeds. Where possible
the pasture should be mowed to control weeds.
In parts of Texas the permanent pasture
can be improved by including grasses and clo-
vers. See your county agricultural agent for
recommendations on improving permanent pas-
tures. Less acres of permanent pastures will
be required if the pasture is divided into two
or more pastures and the grazing alternated
from one to the other. The amount of per-
manent pasture needed varies from one-half
acre up to five acres where dairy cows are kept.
On some beef cattle ranges t.he amount of pas-
ture needed runs up to 25 acres or more per
cow. This would not be suitable for dairy cat-
tle.
With the best care and management, it
is not possible to have good permanent pasture
all the year because of dry weather and cold
weather. Good cows cannot maintain produc-
tion on dry pastures. Temporary pastures are
needed to supplement the permanent pasture.
Sudan grass is the best temporary pasture for
summer and early fall. Small grain such as
oats, barley, and wheat are the best for late
fall, winter, and early spring.
For best results sudangrass should be plant-
ed in rows. In some sections rows should be
three feet apart, in some thirty inches, and
others eighteen inches apart. The sudangrass
pasture should be divided into two or more
pastures. This will permit alternate grazing
and thereby give more grazing per acre. Never
let sudan grass head out, as this lowers the
feeding value of the grass and stops further
growth. If there are not sufficient cows on the
pasture to prevent the sudangrass from head-
ing, it should be mowed. Cut before heading
out, sudangrass makes good hay. It can be
used for silage, too.
Small grain should be sown in September to
permit good growth and some grazing before
freezing weather. It will stand more cold and
give more grazing by sowing early.
Silage Is the Best Substitute
Witl} all the planning of permanent and
temporary pastures, it is not possible to have
good, green, succulent grazing the entire year.
The best substitute for pasture is silage. The
better the quality of feed put into a silo, the
better will be the silage. Corn and grain sor-
ghums are best. However, sweet sorghums
(such as red top and seeded ribbon cane) are
good. The best stage for making silage from
sorghum crops is when the grain is mature as
possible with stalks and leaves still green. Corn
makes best silage when grain is in hard dough
stage and before lower leaves begin to lose their
green color. Cows can eat more silage made
from ripe feeds without scouring because of its
lower acidity. A succulent feed makes it easier
to maintain production. Milk is 85 to 87 per-
cent water. The cow cannot produce milk with-
out water any more than she can without feed.
The more water the cow gets in her feed the
less she needs to drink.
If a cow is fed dry roughage (hay or grain
sorghum bundles) along with silage, she will
eat about 10 pounds of hay and 30 pounds of
silage per day. If no hay is fed, an average cow
will eat about 50 pounds of silage per day. On
this basis, three tons of silage will be needed
per cow per year. Over the most of Texas a
reserve of three tons of silage will be needed to
take care of dry years. This means that when
a good crop is made, six tons of silage s,hould
be put down for each cow.
Hay is needed to fill the gap in the feed
supply when pastures begin to fail. When the
hay allowance is increased to offset the loss in
grazing, milk production holds up close to what
it was when grass was good. A safe practice is
to feed all the good hay that cows will clean
up every day in the year.
Keep Water Clean and C,ool
To get high producing cows to drink enough
water to maintain production, it is necessary
to keep the water clean and cool in summer.
The trough should be drained and cleaned at
least once each week. A shade six feet high
should be built over the trough. The shade
should be larger than the trough, otherwise the
water will be shaded only about an hour during
the middle of the day w,hen the sun is overhead.
When the temperature of drinking water gets
down close to freezing, it should be warmed by
using some type of a heater. An old oil barrel
with a fire built in it will do the job.
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A Good Dairy Cow Needs Roughage
In addition to pasture and silage, a good
dairy cow needs dry roughage such as hay or
bundle feed at all times. The dry roughage is
especially important in the early spring when
grass is "sappy" or "watery." Sappy grass will
cause cows to scour if they do not get some dry
roughage.
\Vhere silage is made from ripe feed, the
cows will probably not eat much dry roughage,
but it should be offered them. For best results
hay should be a legume hay such as alfalfa,
cowpeas, soybeans, or peanuts. Legume hays
furnish more protein than non-legume hays
such as cane, sudangrass, and Johnsongrass.
Roughages are the bulky feeding stuffs that
are higher in fiber and lower in total digestible
nutrients. Such feeds as ,hay, fodder, straws,
silage, and cottonseed hulls belong in this class.
Some people grind grain sorghum bundles, head
and stalk, and call it a concentrate. This is a
mistake. Roughage ground is still a roughage.
C'oncentrate feeds are low in fiber and furnish
a high percentage of total digestible nutrients.
Such feeds as corn, grain, sorghum heads or
threshed grain, oats, barl.ey, wheat, wheat bran,
and cottonseed meal are concentrates. Ground
hulls with molasses are not a concentrate.
Neither i ground alfalfa hay with molasses ad-
ded. With little or no grazing, cows need about
2 pounds of hay daily for each 100 pounds of
live weight.
Feed Concentrates A'ccording to
Production
Any cow worth keeping is entitled to all the
roughage, including pasture, silage, and hay
that she can eat. The concentrate feed or grain
mixture should be fed according to production.
The amount of the concentrate to feed per gal-
lon of milk depends upon t.he kind and amount
of roughage the cow is getting. On good, green
pasture or legume hay she should get about
three pounds of grain mixture per day for each
gallon of milk produced. When the cow is get-
ting dry pasture or non-legume hay or silage,
she should receive about four pounds of grain
mixture per day to each gallon of milk pro-
duced.
Without oats or wheat bran' some dairymen
use a good grade of chopped legume hay. Grind-
ing a legume ha,y does not make it a concen-
trate. It adds bulk to a heavy mixture of grain.
When ubstituting legume hay for oats or
wheat bran, feed a little heavier on the concen-
trate mixture to bring up total nutrients ...
107 pounds of mixture with chopped legume hay
will replace 100 pounds without hay.
Grain Mixture Depends on Feed
and Roughage
The kind of grain mixture to use depends
upon the kind of feed that can be grown and
upon ,the kind of roughage the cow is getting.
A low protein roughage requires a high protein
mixture. A high protein roughage requires a
low protein grass mixture. The table on page
6 shows how to suit the grain mixture to the
available roughage.
Comparing Protein Supplements
For all practical purposes a pound of protein
from one protein supplement can be substituted
for a pound from another supplement. Be sure
to read the analysis on the feed tag, since all
supplements do not contain the same pounds of
protein per hundred pounds. It is easy to see
that if one supplement shows 43 percent protein
and another one shows about 28 percent, a sack
of the second one would not have t.he pounds of
protein that a sack of the first one would con-
tain. It would take one and one-half sacks of
the 28 percent supplement to furnish the
pounds of protein contained in one sack of the
43 percent protein supplement.
B·alanced Dairy Herd Feeding
To use the table on page 6 first determine
the level of protein in the roughages being fed.
If good alfalfa hay is being fed along with
Johnsongrass hay in equal amount, this mix-
ture of hays could be classed as a medium pro-
tein roug,hage. Because of the wide variation
in protein content at the different stages of
maturity with all crops, it is necessary to take
this into consideration in estimating the pro-
tein content of roughages~
Second, read across the page to the right
hand side. Select one or more of the feeds from
each list. Using them in the proportions indi-
cated, a concentrate mixture approximating
what is needed will result.
~ A Balanced Dairy Feeding Program
Includes
Imp,roved Pastures High Quality Hay Good Silage Concentrates
t
1500 lbs. grains
500 lbs. protein
supplement per cow
.?r
13-6 tons per cow I1 ton with silage2 tons without silage
per cow
~~I' TH:SE I
Determine the amount and mixture of -+ I THESE I
You Should Feed Your Cows
1 acre supplemental
3-5 acres perennial per
cow
etermlne the protein content of your roughages
Corn (1) Wheat Bran (2) Oats (3) CS Meals grouped below.
apply these concentrates Milo Rice bran Barley Soybean meal~ Dried sweet Corn or milo Dried beet Linseed mealtl the balance determined by the roughage group.
potatoes gluten feed pulp Peanut meal
Dried citrus Distillers' Dried citrus Corn or milo
Group Such As Contain About Call For pulp dried grains pulp gluten meal
I Alfalfa hay 14 -16% Pet. Pet. Pet. Pet.
High Peanut hay 14% protein in
protein Cow pea hay Protein concentrates 60 10 15 15
roughages Good Pasture
II Good grass hay 16 -18%
Medium Legume and grass 10% protein in 55 10 10 25
protein mixture - hay Protein concentrates
roughages Maturing pasture
Mature grass hay
III Sorghum bundles 20 - 24%
Low Corn or sorghum 6% protein in 50 10 10 30
protein silage Protein concentrates
roughages Cottonseed hulls
IMature pasture
FIRST d
(1) Milo and dried sweet potatoes equal to corn; limit dried citrus pulp to 25% of ration
(2) Rice bran about equal to wheat bran; allow for higher protein in gluten feeds and distillers' grains
(3) Allow for less protein in Dried citrus pulp
(For analyses of common feeds, see pages 9, 10, and 11.)
Example: Suppose that you are feeding a
medium protein roughage and you want a con-
centrate mixture that is suitable for feeding
along with this roug,hage. Reading across the
page we see that these roughages contain about
10 percent protein and call for a concentrate
mixture containing approximately 16 - 18 per-
cent protein. We can make this by mixing 55
percent ground corn or the same amount of any
of the feed listed under corn, 10 percent
wheat bran, 10 percent ground oats and 25 per-
cent cotton eed meal or some other protein sup-
plement containing the same amount of protein.
Whenever there is any question about the
protein level being too high or too low, use the
procedure shown below for finding the percen-
tage of protein in a concentrate mixture. If
the concentrate mixture proves to be somewhat
high or low, it can be adjusted by varying the
amount of the protein supplement. With most
rations the protein level will work out about
as desired by following the table. Using the
feeds listed and the protein levels indicated, the
resulting ration will contain the desired ratio
between protein and energy nutrients.
If a grain mixture with a higher protein
content is needed, it will be necessary to add
Hlore of the high protein supplement. By trial
ul' d error you can find just how much protein
supplement is needed in order to .have the de-
ired protein level in t11e concentrate mixture.
Finding the Average Protein Content
Of RO'ughages
Whenever it is necessary to calculate the
average protein content of several roughages,
t.he following pTocedure is suggested:
T'he average large dairy cow weighing
around 1000 pounds will consume about 20
pounds of dry matter daily in the form of
roughages. Knowing the amount of hay and
silage being consumed by the average cow in
the herd, the amount of dry matter in the form
of grass can be obtained by subtracting the
pounds of known dry matter from the total re-
quired by the cow. For example: A. cow is
being fed 6 pounds of cane hay, and she is
grazing on good sudangrass pasture, twenty
minus six means that she is getting fourteen
pounds of dry matter from t.he sudangrass. By
referring to the feed analysis table, find the
protein content of 6 pounds of cane hay and 14
pounds of sudangrass, dry basis, then divide
the total by 20 pounds.
6 Ibs. cane hay averaging
6.4% protein contains .38 Ibs. protein
14 lbs. sudangrass averaging
8.8% protein contains 1.23 lbs. protein
20 lbs. 1.61Ibs.
20 Ibs. total divided into 1.61 lbs.
equals 8 percent.
330 divided into 46.4 equals 14 or
the percent protein of the above
mixture.
100 lbs. ground ear corn containing
8.0 protein contains 8.0 lbs.
100 lbs. ground oats containing
11.0 protein contains 11.0 lbs.
100 lbs. wheat bran containing
14.5% protein contains 14.5 lbs.
30 Ib'S. cottonseed meal containing
43.0% protein contains 12.9 lbs.
Finding the Average Protein Content
Of C,oncentrate
Sometimes it is necessary to calculate the
protein content of a combination of feeds. '1'0
do this, find the total pounds of protein con-
tained in each concentrate feed by referring to
the table in the back of this bulletin. Then di-
vide the total pounds of the concentrate into
the total pounds of protein to find the percent
protein. For example:
Cows Need Minerals
A cow knows when she needs minerals.
Waiting until she shows a craving for minerals
by chewing bones and sticks or eating dirt is
46.4 Ibs.330 Ibs.
expensive business. The best way to meet a
cow's mineral needs is tllrough feeds grown on
soils rich in the required elements. Mineral
supplements are second best. While there are
several mineral elements needed by cows, cal-
cium and phosp,horus are needed in greatest
quantities. Most T'exas soils are short on phos-
phorus.
Sources of phosphorus for dairy cows are
wheat bran, cottonseed meal, and supplements
such as steamed bone meal and dicalcium phos-
phate. Sources of calcium are limestone or
oyster shell flour. If the grain ration contains
as much as one-fourth wheat bran and cotton-
seed meal, the phosphorus requirement is fairly
well met. One percent of a calcium supplement
should be added to the grain mixture. When
little or no cottonseed meal and wheat bran are
included in the grain mixture, add one percent
steamed bone meal. Include one percent salt
in the grain mixture.
Some trace mineral elements needed are
iron, copper, cobalt, iodine, manganese, and
magnesium. For the most part, feeds common-
ly used in dairy rations contain sufficient
amounts of the trace minerals. There is some
indication that high producing herds need ad-
ditional amounts. Because of the uncertainty
about requirements for trace minerals by dairy
cattle, there is a tendency to attach too much
importance to them.
Add Salt to the Ration
Keep loose salt before dairy cattle at all
times. Do not use block salt. A good dairy
cow needs too much salt for her to take the
time to lick it from a block. Using a covered
mineral feeder ,helps to keep a supply of salt
and millerals before the herd. The box should
be divided so that salt can be kept in one side
and a simple mineral mixture of two parts
steamed bone meal and one part salt in the
other side. Your county agricultural agent has
plans for a covered mineral feeder. The miner-
al feeder is especially needed for dry cows and
young herds not receiving supplemental feeds.
Vitamin A Is Necessary
Of all the vitamins known, vitamin A is of
most importance to dairy cattle. When vitamin
A intake is insufficient; milk production falls
off, breeding is irregular and uncertain, and
resistance to disease is lowered. It is especially
important to young calves.
Green feeds contain vitamin A. Young, ten-
der grass is highest. Bright green legume hays
are the next best homegrown sources. Silage
made from crops that still retain their green
color is another source of vitamin A. Dehydra-
ted leaf meal is commonly used as a vitamin
supplement in mixed feeds.
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Keep the Bull in a Pen
The bull should be kept in a pen of at least
one-half acre in size to allow room for exercise
and some green feed. The bull should have
green feed each day to furnish vitamin A which
is essential to health. If no green grass is avail-
able in the bull's pen, he should be given three
or four pounds of peagreen alfalfa ,hay.
A shed opening into the pen is. a practical
shelter for a bull. This should be arranged so
that the bull can be fed and watered without
the attendant having to enter the pen. New-
p'apers frequently' tell of persons being injured
or killed by bulls as a result of improper equip-
ment or wrong handling.
Under no condition should a bull be placed in
a pen or pasture that does not have a good
fence. The bull should never be allowed to run
in the pasture with the cows. The bull pen
should be equipped with a breeding chute so
that the cows do not have to enter the bull
pen for service.
Read the Feed Control Tag
Every sack of feed other than whole grain
has or should have a feed control tag attached
to it. This tag is put there for the consumer's
protection. Be sure to read the tag before
buying the feed. The lower the crude fiber and
the higher the carbohydrates the better the
feed. Determine the carbohydrates by multi-
plying the fat by two and one quarter and add
this to the nitrogen free extract.
Suppose you were purchasing an 18 percent
protein dairy feed. Suppose you find three dif-
ferent 18 percent protein feeds with the follow-
ing guarantees:
o. 1 o. 2 o. 3
Protein 18 18 18
Fat 3 3 3
Fiber 10 12 15
Nitrogen-Free Extract. 50 47 43
It is easy to see that feed No. 1 is better
than feed No.2, and No.2 i better than No.3.
Composition of Some of the Commonly Used Feeds (Dry Basis)
Use Figures in First Column in Figuring Balance Ration
Concentrates
%
Crude
Protein
Feed
Barley .11.0
Citrus meal and pulp_______________________________________________ 6.5
Corn chops________________________________________________________________ 9.0
Corn feed meaL_______________________________________________________ 9.0
Corn bran . 8.0
Corn ear with shuck . 7.8
Cottonseed 21.0
Cottonseed whole pressed 28.0
Cottonseed meaL 43.0
Hegari threshed 10.0
. Hegari heads____________________________________________________________ 8.5
Hominy feed 1 0.0
Kafir threshed 10.0
Kafir heads______________________________________________________________ 8.5
Linseed meaL 38.0
Milo threshed 10.0
Milo heads .. .. 8.0
oats 11.0
Peanut meal. 43.0
Rice bran . .12.0
Rye ground. ~ 12.0
Soybean meal. 44.0
Spelt . ;- ~ 12.0
Sweet potatoes (dried) .. . 7.4
Wheat . 12.0
Wheat bran . 14.5
Wheat shorts 4 • 17.0
% % % %
Fat Crude Nitrogen Digestible
Fiber Free Protein
Extract
1.5 6.0 65.0 8.8
1.1 9.3 66.0 4.8
3.5 3.0 70.0 5.8
3.5 3.0 70.0 5.8
5.0 12.0 60.0 4.3
2.8 10.0 62.0 4.7
17.0 20.0 25.0 14.7
6.0 23.0 29.0 22.4
6.0 12.0 23.0 35.7
2.5 3.0 70.0 6.9
2.5 8.0 65.0 5.9
6.0 7.0 60.0 6.8
2.5 3.0 70.0 7.0
2.5 8.0 65.0 5..9
5.2 7.5 35.4 33.5
2.5 3.0 70.0 7.3
2.5 8.0 65.0 6.1
4.0 12.0 58.0 8.8
6.0 12.0 23.0 37.5
12.0 13.0 42.0 8.5
1.7 2.0 70.0 10.0
6.5 5.6 28.5 35.7
1.9 9.8 63.8 9.6
0.9 2.9 80.7 5.7
2.0 3.0 70.0 9.8
3.0 10.0 50.0 11.4
4.0 6.0 55.0 14.4
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Dry Roughage
o/n %
Crude Fat
Protein
Feed
Alfalfa hay .14.0 1.5
Bermudagrass hay (mature) . 5.2 0.9
Bermudagrass hay (immature) 8.0 1.8
Cowpea hay 13.1 2.9
Cottonseed hulls 3.0 0.5
Dallisgrass hay 8.7 1.8
Hegari bundles, heads and stalks 7.0 2.0
Hegari bundles without heads 5.5 1.9
J ohnsongrass (seed formed) 6.0 1.7
Johnsongrass (in bloom) 8.4 1.5
Johnsongrass (before heading) 13.0 2.0
Kafir bundles, heads and stalks 7.0 2.0
Kafir bundles without heads 5.5 1.9
Lespedeza hay (in bloom) 13.4 1.8
Milo bundles, heads and stalks______________________________ 6.5 1.9
Milo bundles without heads ._________________________________ 3.3 1.6
Mesquite grass hay . 6.9 1.9
Oat hay 8.3 2.7
oat straw . 4.0 2.3
Peanut hay with nuts 13.2 10.5
Peanut hay without nuts. 10.0 3.5
Peanut hulls ------- 5.6 0.6
Prairiegrass hay 5.3 1.8
Rhodesgrass hay . 5.6 1.3
Rice straw________________________________________________________________ 3.7 1.5
Sorghum cane (seed formed) 5.3 2.8
Sorghum cane (in bloom) 7.7 4.6
Soybean hay 15.0 5.8
Sudangrass (seed formed) 6.0 1.7
Sudangrass (in bloom) 8.4 1.5
Sudangrass (before heading) 13.0 2.0
Sweetclover (in bloom) 13.6 1.8
Wheat straw 3.8 1.5
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% % %
Crude Nitrogen Digestible
Fiber Free Protein
Extract
33.0 35.0 8.9
38.8 37.7 2.3
25.6 48.4 3.8
30.6 33.9 9.0
50.0 30.0 0.3
32.1 40.3 5.1
20.0 55.0 2.7
28.5 43.7 2.2
29.1 45.6 2.5
30.7 41.7 4.7
22.5 41.2 8.0
20.0 55.0 3.7
28.5 43.7 2.2
~5.8 42.8 10.1
20.0 55.0 2.5
33.5 45.0 1.3
26.2 43.3 3.5
35.7 45.0 4.5
36.1 41.2 0..9
22.1 33.7 10.0
24.0 44.0 6.4
67.6 15.9 0.0
30.1 47.0 2.7
33.0 43.1 2.5
31.6 40.1 0.8
28.5 48.0 1.7
20.2 52.4 4.2
31.1 29.0 9.0
29.1 45.6 2.5
30.7 41.7 4.7
22.5 41.2 8.0
31.7 37.9 10.2
35.7 40.9 0.8
Silages
(Dry Basis)
% %
Crode Fat
Protein
Feed
Corn silage______________________________________________________________ 7.3 2.3
Hegari silage____________________________________________________ 7.1 2.7
Japanese seeded ribbon cane silage 3.1 1.5
Johnsongrass silage ~----------------------- 7.0 2.7
Kafir silage 7.1 2.7
Milo silage 6.8 2.4
Sorghum cane silage_______________________________________________ 5.3 2.8
Sudangrass silage 6.6 2.7
Green Grasses and Clovers
(Dry Basis)
% % %
Crude Nitrogen Digestible
Fiber Free Protem
Extract
24.9 51.9 4.0
18.3 54.4 2.0
29.1 57.0 1.0
32.3 43.0 4.0
18.3 54.4 2.0
18.1 51.4 1.8
28.5 48.0 1.7
26.4 45.4 3.6
Barley before booting 15.0
Bermudagrass, young-tender 12.0
Bermudagrass, taIL__________________________________________ 8.0
Blue stem, little___________________________________________ 5.4
Buffalograss, young, tender 14.0
Carpetgrass 11.0
Clover, sweet 15.4
Clover, bur 20.4
Clover, white Dutch 19.5
Clover, hop 16.1
Dallisgrass 12.7
Johnsongrass, young, green 18.0
J 0hnsongrass, mediurn heighL 15.0
Johnsongrass, headed 8.6
Lespedeza 16.6
Mesquite grass, young, green 14.0
Oat before booting 15.0
Priekly pear 2.7
Reseuegrass 18.0
Rhodesgrass _ 7.2
Sudangrass, young 18.0
Sudangrass, medium heighL 15.0
Sudangrass, headed______________________________________ _ 8.6
Wheat before booting 15.0
3.2
2.5
3.0
2.1
3.0
2.4
3.1
6.8
3.0
3.8
2.8
4.4
2.3
1.8
2.5
3.0
3.2
0.8
3.2
3.2
4.4
2.3
1.8
_3.2
11.7
21.7
24.7
32.1
20.0
28.0
22.0
15.6
15.0
17.5
26.9
21.9
30.3
29.7
26.7
20.0
11.7
8.5
23.4
31.2
21.-9
30.3
29.7
11.7
30.3
50.0
54.0
46.2
50.0
41.6
37.1
31.2
34.5
36.5
39.8
35.3
38.3
43.4
36.7
50.0
30.3
35.2
36.1
36.3
35.3
38.3
43.4
30~3
12.0
7.2
5.9
2.8
8.1
6.9
11.9
14.8
12.5
10.1
7.4
15.7
8.5
4.5
12.5
8.1
12.0
1.2
11.0
3.8
15.7
8.5
4.5
12.0
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